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Abstract
While PTSD has been the primary focus of the trauma literature, some studies
have investigated posttraumatic changes, such as posttraumatic growth (PTG), but
research has not clearly defined the relation between PTSD and PTG. Insufficient
research has investigated the relationship between PTG and substance misuse.
Consequently, this study aims to contribute to this literature by further investigating the
relations between PTG and PTSD and substance misuse and assess PTG as a moderator
of the relation between PTSD symptoms and substance misuse among young adults (N =
167). PTG was positively correlated with both PTSD symptoms and drinking
consumption, and among substance users, PTG moderated the hypothesized relation,
such that at those who reported high PTSD symptoms reported the highest substance
misuse at high PTG. Though not conclusive, these results increase understanding of
posttrauma responses and merit further investigation among those experiencing greater
distress, heavier substance users, and older adults.
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Exposure to traumatic events is common among young adults, with research showing
that between 67% (Bernat, Ronfeldt, Calhoun, & Arias, 1998) and 84% (Frazier et al., 2009) of
students have reported experiencing at least one traumatic event that is consistent with the
Diagnostic Statistical Manual of Mental Disorders (DSM; American Psychiatric Association,
1980, 1987, 1994, 2013) definition. One study found that 84% of a sample of 440 students had
experienced at least one traumatic event, and 9% (n = 39) had experienced seven or more
discrete events (Vrana & Lauterbach, 1994). In a more recent study by Read et al. (2012), 74%
(n = 738) of sampled undergraduates reported exposure to at least one criterion A event, based
on DSM-5 (APA, 2013), and on average, participants had experienced 3.1 (SD = 2.2) traumatic
events. Furthermore, among their 997 participants, Read et al. (2012) found that 15% reported
PTSD symptoms consistent with full DSM-5 PTSD diagnostic criteria.
While most people who experience trauma do not go on to develop PTSD, those who do
tend to report considerable functional impairment (Kuhn, Blanchard, & Hickling, 2003; Rona et
al., 2009), and there is a large body of research on the deleterious effects of trauma exposure. In
recent years, however, research on the positive changes that can occur in the aftermath of
traumatic experiences has grown (Tedeschi & Calhoun, 2004).
Posttraumatic Growth
Tedeschi and Calhoun (1996) coined the term posttraumatic growth (PTG) to describe
these positive posttraumatic changes or benefits following trauma. PTG differs from resiliency in
that it implies a transformative component that enables a person to not simply return to pretrauma functioning but also evolve and revise previously formed schemas (Tedeschi & Calhoun,
2004). PTG comprises five domains, which Tedeschi and Calhoun (1996) derived from previous
literature on positive posttraumatic changes: relating to others, new possibilities, personal
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strength, spiritual change, and appreciation of life. Tedeschi and Calhoun (1996) created
the Posttraumatic Growth Inventory (PTGI), the most widely used measure to assess PTG
with subscales corresponding to each of the domains; this measure has been used to
assess posttraumatic growth in numerous populations, including young adults and
undergraduate students.
McDiarmid, Taku, and Philips (2017) assessed PTG within a sample of
undergraduate students (N = 390), who had experienced significant, although not
necessarily “traumatic” by the DSM definition, experiences, such as the death of a loved
one. Results of this study indicated appreciation for life (M = 2.71, SD = .93) as the most
commonly reported area of growth, followed by personal strength (M = 2.61, SD = .86),
relating to others (M = 2.29, SD = .87), new possibilities (M= 2.13, SD=.99); and,
spiritual change (M = 1.70, SD = 1.30) was reported the least. Although this study did not
use a criterion A definition for stressful or impactful experiences, it does lend support to
Tedeschi and Calhoun’s (1996) domains of PTG.
Posttraumatic Growth and Posttraumatic Stress Disorder Symptoms
Tedeschi and Calhoun (2004) posited that potentially traumatic events can disrupt or even
shatter one’s world views, causing psychological distress, and that the struggle to construct new
world views and schemas creates an opportunity for PTG to occur; thus, some level of distress,
such as PTSD symptoms, is theoretically necessary for the possibility of PTG, and research has
suggested that there is a relation between PTG and PTSD symptoms, although findings have not
been consistent. A few studies have indicated a negative linear relation (e.g., Frazier, Conlon, &
Glaser, 2001), but primarily, research has indicated either a positive linear relation (e.g.,
Strasshofer, Peterson, Beagley, & Galovski, 2018; Cadell, Regehr, & Hemsworth, 2003; Taku,
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Calhoun, Cann, & Tedeschi, 2008; Arikan, Stopa, Carnelley, & Karl, 2016; Magruder, Kılıç, &
Koryürek, 2015; Birkeland, Hafstad, Blix, & Heir, 2015) or a curvilinear relations (e.g., Butler et
al., 2005; McCaslin et al., 2009; Levine, Laufer, Hamama-Raz, Stein, & Solomon, 2008;
Solomon & Dekel, 2007; Kleim & Ehlers, 2009), such that PTG and PTSD symptoms are
positively correlated until the apex of PTG, where the relation becomes negative and PTG
decreases as PTSD symptoms continue to increase. Despite the numerous studies supporting a
positive linear relation—including a cross-sectional study of Kashmiri young adults’ (19-24
years) exposure to armed conflict in Kashmir, India that indicated a positive linear relations (r =
.38) between PTG and PTSD symptoms to be significant at the .01 level compared to a quadratic
or curvilinear relation (Bhat & Rangaiah, 2016)—the literature seems to favor a curvilinear or
quadratic relation over a positive linear one. A meta-analysis of 42 studies that utilized the PTGI
and a measure of PTSD symptoms with adult samples found the strength of quadratic relation (r
= .29) between PTG and PTSD symptoms to be stronger than positive linear relation (r = .21;
Shakespeare-Finch & Lurie-Beck, 2014). These results suggest that the relation between PTG
and PTSD symptoms may be curvilinear, such that PTG and PTSD symptoms are positively
associated at low and moderate levels of PTSD, but higher levels of PTSD severity may be
associated with diminishing levels of PTG.
In a study of 9/11 survivors, Butler et al. (2005) found the apogee of PTG corresponded
to a composite score of 50 on the PTSD Checklist- specific, a 17-item version (Weathers & Ford,
1996). Of note, this corresponds to a commonly used cutoff for the designation of clinically
significant PTSD symptoms (Weathers, Litz, Herman, Huska, & Keane, 1993). Thus, these
results support the notion that some experience of distress is necessary for the possibility of
growth, but too much distress can stifle PTG (Baker et al., 2005). Furthermore, Butler and
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colleagues (2005) suggest that discrepancies in the literature on the nature of this relation
may be due to less frequent testing of curvilinear relation or restricted sampling of trauma
exposure or symptoms severity. The latter may be the more influential cause given that
many studies in the meta-analysis by Shakespeare-Finch & Lurie-Beck (2014) tested for
both linear and curvilinear relation. Clearly, further research is necessary to better
characterize the relation between PTG and PTSD, and if shown to be curvilinear, the
point of divergence should be pinpointed.
Posttraumatic Growth and Substance Misuse
Although a plethora of research has established a positive relation between PTSD
symptoms and substance misuse (Avant, Davis, & Cranston, 2011; Edwards et al., 2006;
Read et al., 2012; Read, Radomski, & Wardell, 2017; Read, Wardell, & Colder, 2013;
McDevitt-Murphy, Murphy, Monahan, Flood, & Weathers, 2010; Tripp, McDevittMurphy, Avery, & Bracken, 2015; Tripp et al., 2015; Murphy et al., 2013) among
undergraduate students, few studies have investigated the relation between PTG and
substance misuse (N = 6). Cumulatively, these limited results suggest there are negative
associations between both alcohol and drug misuse and PTG. A study of adolescents (N =
564) enrolled in a drug treatment program found PTG to be inversely related to past
month binge drinking (i.e., consuming five or more drinks within five hours) and alcohol
and marijuana use; however, PTG was not significantly related to past month cigarette or
hard drug use (Arpawong et al., 2015). Similar results were found in another sample of
adolescents (N = 435, Mage = 15.8, SD = 1.3), specifically PTG was significantly
negatively correlated with substance use—past month cigarette, alcohol, and marijuana
use— (r= -.13, p < .01), and substance use was a significant predictor of low PTG (β = -
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.14, t = 2.4, p < .01; Milam, Ritt-Olson, & Unger, 2004). In another study, alcohol use was also
a significant predictor of lower levels of PTG (β = -.10, t = 2.4, p < .05) among eighth-graders
who had been exposed to the events of 9/11 through television (N = 512; Milam, Ritt-Olson,
Tan, Unger, & Nezami, 2005). This relation between PTG and substance use has also been
researched among adults living with HIV/AIDS (N = 835; Milam, Ritt-Olson, & Unger, 2004)
and trauma-exposed homeless women (N = 50; Stump & Smith, 2008); results from both studies
indicate a negative relation between PTG and alcohol use, and among homeless women, PTG
was also negatively correlated with frequent drug use. Of note, the studies by Arpawong et al.
(2015), Milam et al. (2005), and Milam et al. (2004), used shortened versions of the PTGI to
assess growth that included responses for participants to indicate negative and no change in
addition to positive change. These short forms (11 items: Arpawong et al., 2005 & Milam, RittOlson, & Unger, 2004; 16 items: Milam et al., 2005) have not been psychometrically assessed to
ensure the remaining items still capture the full scope of the PTGI, so although results suggest an
inverse relation between PTG and substance use, conclusions from the studies cannot be directly
compared to results of studies that used the full measures.
Research on PTG and substance misuse among undergraduates or young adults (18 – 25
years) is more limited, and only two studies were identified. The first of these (Bianchini et al.,
2015) reported group differences (e.g., female vs. male, indirect vs. direct exposure) in
experiences of PTG and substance use (i.e., alcohol, tobacco, and cannabis) in a sample of
undergraduate students (N = 411) two years after the L’Aquila earthquake, but did not report
specifics on the relation between PTG and substance use in this sample. The second (Foster et
al., 2013), also assessed PTG and alcohol use in a sample of undergraduate students (N = 700)
but did not report on the strength of relation between PTG and alcohol use. Consequently, the
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negative association between PTG and substance misuse found in other populations has
not been confirmed among young adults and specifically among those who have
experienced traumatic events.
This lack of research among young adults is astonishing, given that substance use
among emerging adults is common. A Monitoring the Future study (n = 3,990) found that
63% of young adults had tried an illicit drug in their lifetime and 37% had tried an illicit
drug other than marijuana (Johnston, O’Malley, Bachman, Schulenberg, & Miech, 2016).
Furthermore, an estimated 6.8% smoked marijuana daily, 8.7% had used an illicit drug
other than marijuana in the last 30 days, and 34.2% reported being drunk in the last 30
days (Johnston et al., 2016). Such national surveys indicate that substance use, both drug
and alcohol, continues to be a public health issue among young adults. Consequently,
research should focus on the relations between substance use and PTG in this group.
Furthermore, the effects of posttraumatic growth on the relation between PTSD
symptoms and substance use have not been investigated. One study assessed PTG as a moderator
between cumulative stress (i.e., number of stressful life events) and frequency of substance use
(Arpawong et al., 2015), but the model was not significant. A possible reason is that stressful life
events do not elicit the same level of distress that results from exposure to traumatic events, as
described by Tedeschi & Calhoun (1996) and that is necessary to foster PTG (for further
discussion on stressful life events and PTG see Grasso et al., 2012) Additionally, this study did
not utilize a DSM-based definition of stressful event(s) nor was psychological distress measured;
consequently, the impact of reported events cannot be determined. Furthermore, this study used
an unofficial shortened version of the PTGI that also enabled participants to indicated negative
and no change as the result of their stressful events. Including non-traumatic events and utilizing
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a short form version may explain why the reported mean experience of PTG (M = 2.6, SD = .38,
possible range 0 – 105) was low, resulting in an insignificant moderation model. Consequently,
further research on the moderating role of posttraumatic growth on the relations between PTSD
symptoms and substance misuse is warranted, as it has not been adequately investigated.
The Present Study
This study sought to address the apparent gap in research by investigating the intersection
between posttraumatic growth, posttraumatic stress disorder symptoms, and substance misuse in
emerging adults who have experienced traumatic events.
Hypotheses. 1a) In congruence with previous research, we hypothesized PTG and PTSD
symptoms will be positively, linearly correlated and did not anticipate detecting a curvilinear
relation between these constructs.
2a) We hypothesized that, consistent with previous literature, PTG would be negatively
associated with both alcohol and drug misuse.
2b) Furthermore, we anticipated that PTG would moderate the relation between PTSD
symptoms and substance misuse (examined separately for both alcohol and drug misuse).
Specifically, the relation between PTSD symptoms and substance misuse was predicted to be
stronger at lower levels of PTG. Conversely, we expected the relation to be weaker at higher
levels of PTG. Figures 1 and 2 depict the conceptualization of PTG as a moderator.
Method
Participants
Participants were young adults (N =167, 18 – 25 years) who reported having experienced
a traumatic event that satisfied criterion A for PTSD in DSM-5 (American Psychiatric
Association, 2013). Participants (Mage = 22.22, SD = 2.37) were 50.9% (n = 85) female and
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majority white from European ancestry (68.3%, n = 114). The full demographics are
presented in table 1.
Measures
Trauma exposure. The Life Events Checklist (LEC; Gray, Litz, Hsu, & Lombardo,
2004) is a widely used measure to assess the degree to which participants have been exposed
to various types of potentially traumatic experiences. Part I consists of 16 potentially
traumatic events, and item 17 asks about “any other very stressful event or experience”, and
for each, participants can indicate “1” happened to me, “2” witnessed it, “3” learned about it,
“4” part of my job, “5” not sure, or “6” doesn’t apply. If participants indicate they had
experienced any other very stressful event or experience, they are asked to briefly to describe
the event. In Part II, participants are asked to think of the worst event experience (i.e., the
event that still causes distress) and answer eight follow-up questions about the event to assess
if the event meets criterion A. The first item asks participants to briefly describe the event,
and examples of subsequent questions are “How long ago did it happen?”, “How did you
experience it?”, “Was someone’s life in danger?”, “How many times altogether have you
experienced a similar event as stressful or nearly as stressful as the worst event?”. As the
purpose of this measure is to gather information on a person’s exposure to various types of
potentially traumatic events, there is no composite score or range for scoring (“Life Events
Checklist for DSM-5 (LEC-5) – PTSD”, n.d.). In an undergraduate sample, the measure
showed strong inter-rater reliability for individual items and the overall assessment—mean
kappa for items was .61 and r = .81, p < .001 for the retest correlation (Gray et al., 2004).
Posttraumatic stress Disorder (PTSD). The PTSD Checklist for DSM-5 (PCL-5
Blevins, Weathers, Davis, Witte, & Domino, 2015; Weathers, Litz, Keane, Palmieri, Marx, &

8

Schnurr, 2013) is the revised version of the PTSD Checklist for use with the most recent edition
of the DSM. Like the original PCL and its versions, the PCL-5 is a 17-item self-report
questionnaire that measures the degree to which participants have experienced specific PTSD
symptoms over the past 30 days. Items are rated on a 5-point Likert scale, which ranges from 0=
“not at all” to 4= “extremely”. The range for this measure is 0 to 68, with higher scores
indicating greater experience of symptoms. In an undergraduate sample, the PCL-5 was found to
have high internal consistency (α = .94) and strong retest reliability (r = .82; Belvins et al.,
2015).
Posttraumatic Growth. The Posttraumatic Growth Inventory (PTGI; Tedeschi & Calhoun,
1996) includes 21 items that are rated on a 6-point Likert scale, from 0= “I did not experience
this change as a result of my crisis” to 5= “I experienced this change to a very great degree as a
result of my crisis”. Items are totaled to create a composite score (0 – 105), with higher scores
indicting greater experience of growth. In their pilot study, Tedeschi and Calhoun (1996) found
the measure showed high internal consistency (α =.90) and strong retest reliability (r = .71)
within an adult sample.
Substance misuse. Alcohol consumption was assessed using the Daily Drinking
Questionnaire (DDQ; Collins, Parks, & Marlatt, 1985). For each day of the week (i.e., Sunday
through Saturday), participants report how many drinks they typically consume in week in the
past month. A composite score reflecting average drinks per a week is created by summing the
estimated typical drinks from each day. The measure correlates highly with other measures of
alcohol use (Kivlahan, Marlatt, Fromme, Coppel, & Williams, 1990) and is frequently used with
young adults (Acuff et al., 2018; Borsari, Neal, Collins, & Carey, 2001; Geisner et al., 2015;
Joyner, Acuff, Meshesha, Patrick, & Murphy, 2018).
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Negative consequences associated with alcohol use were assessed with the Young Adults
Alcohol Consequence Questionnaire (YAACQ; Read, Kahler, Strong, & Colder, 2006). This
measure includes 48 dichotomously scored items to assess young adults’ experiences of
alcohol related consequences. Items are totaled to create a composite score, and higher scores
correspond with greater experience of consequences. Examples of items are “I have become
very rude, obnoxious or insulting after drinking”, “I have neglected my obligations to family,
work or school because of my drinking”, “I have taken foolish risks when I have been
drinking”, “I have often drank more than I originally had planned”. This measure has been
found to have high internal consistency (α =.84) among college students (Joyner, Acuff,
Meshesha, Patrick, & Murphy, 2018) and has shown evidence of convergent validity with
other measures of alcohol problems (Read, Merrill, Kahler, & Strong, 2007).
The Drug Use Disorders Identification Test (DUDIT; Berman, Bergman, Palmstierna, &
Schlyter, 2005) is an 11-item self-report questionnaire that measures the frequency of use for
common illicit drugs, which are presented in tables at the beginning of the measure.
Frequency is indicated by rating items, such as “How many times do you take drugs on a
typical day when you use drugs?”, on a scale ranging from “Never” to “4 times a week or
more often.”
Procedure
Data were collected via the University of Memphis Department of Psychology
undergraduate research participant pool, (referred to as the “student sample” throughout
this paper), and via Amazon Mechanical Turk (Mturk)—a commonly used online
crowdsourcing marketplace that enables online data collection through surveys, known as
HITs, from participants, known as workers, from around the world for low costs
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(Amazon Mechanical Turk, n.d.). For the student sample, individuals elected to participate in the
present study as one option on a list of studies, and the following description was provided:
“This project involves answering a set of questions online about your experiences, thoughts,
feelings and behaviors, including exposure to traumatic events. To be eligible for this study, you
must have experienced a traumatic event—which for this study refers to an event that involved
threatened or actual death, injury, or sexual violence and that you experienced directly or
witnessed. The purpose of this study is to learn more about college students’ experiences and
emotional responses. Participation should take about 30 minutes, and you’ll receive .5 credit for
completing this online survey. This project is being conducted by Madeline Voss, a graduate
student in the Department of Psychology, and Dr. Meghan McDevitt-Murphy, Professor of
Psychology at The University of Memphis. This study has been approved by the University’s
Institutional Review Board.” Those who chose to continue study were redirected to Qualtrics, the
external site that housed the study. Prior to answering in questions, however, participants were
shown the informed consent. SONA participants received course credit for participating.
Participants were also recruited using Mturk. Inclusion criteria for this sample included
living in the United States and being between the ages of 18 and 25 years. A similar description
to the one presented to the student sample via SONA was displayed prior to entering the study;
except Mturk participants received $2.00 instead of course credit and ‘young adults’ instead of
‘college students’ were mentioned as the target population because not all Mturk participants
would be students. In Qualtrics, those who completed the informed consent and indicted their
age as greater than 25 were not shown the full battery of questions and were redirected to a
message that stated they were not eligible to complete the study and should return to Mturk to
view other studies they may be eligible for. Only those who completed the informed consent and
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met age eligibility requirements were shown the questionnaire, and of these, those who
met eligibility received $2.00. This amount was selected based on a study of the
economics of crowdsourcing that found an average rate of $4.25 per an hour of work
(Horton & Clinton, 2010); thus, $2.00 was deemed acceptable for 30 minutes of labor.
No identifying information was collected from either the student or Mturk
samples. Randomly generated numbers were assigned to all participants, and SONA
ensured that the participants recruited from that system did not complete the study
multiple times, while Mturk participants were manually excluded from participating
again. Within the survey, five validity checks were in place to ensure participants
provided quality data (e.g., “Please select C as the answer”, “How many days are in a
year?”, “Please select 2 as the answer”), and for Mturk participants, only those who
correctly answered at least two of these questions were deemed eligible and received
payment. After responding to the survey, participants were thanked for their participation
and provided debriefing materials: local community and campus resources list for student
participants and national mental health resources for Mturk participants.
Participants were included in the final data set if they reported having experienced an
event that met the definition of a traumatic event given in criterion A in the DSM-5 (APA,
2013). To be considered a traumatic event the described experience included a) direct experience
of or witnessing actual or threatened death, injury, or sexual violence b) learning about actual or
threatened death, injury, or sexual violence happening to a close family member or friend
(Silverstein, Lee, Witte, & Weathers, 2017). Descriptions that were not verifiable (e.g., copied
from the internet, not a complete sentence, stream of sentences did not semantically go together,
responses to the follow-up questions could not verify the description) or no response to the
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qualitative question excluded participants because the description was not comprehensible to
ensure the experience met the specific criteria for a traumatic event. However, brief descriptions
were not excluded if the description clearly communicated that a potentially traumatic event
occurred (e.g., death of son) and responses to the follow-up questions met criteria.
Data analysis
Prior to analyses, data was screened for outliers, values more than 3.29 standard
deviations outside of the mean, and subsequently, outliers were corrected to be one unit about the
next extreme score (Tabachnick & Fidell, 2013). Additionally, those older than 25 years, those
whose traumatic event did not meet Criterion A, and those who incorrectly answered or skipped
two or more validity check questions were excluded from the final data set. As the DDQ was
more skewed than the acceptable value of three (Kline, 2011) with a value greater than 5 and this
was not corrected by addressing outliers, the DDQ was transformed using square root
transformation, which brought the measure’s skewness to less than one. Consequently, the PCL5, YAACQ, and DUDIT were also transformed using the same method for consistency although
these measures were only slight skewed (i.e., less than 3). The PTGI, however, was not
transformed because its negative skewness approximated normally. Following cleaning, selfreported worst events were coded according to the LEC event types, and type frequency was
assessed. Subsequently, correlations between the key variables were conducted to assess how
these constructs are inter-related. Finally, version 3.3 Process Macro for SPSS (Hayes, 2019)
was used to test PTGI as a moderator between PTSD symptoms PCL-5 score and both YAACQ
and DUDIT. Moderation models were tested both in the full sample and among substance users.
Alcohol users were defined as those who reported consuming at least one drink per a week on
the DDQ, and drug users are those who scored one or higher on the DUDIT thus indicated using
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drugs at some point even if not current users. All data screening and analyses were
conducted using IBM SPSS version 26.
Results
Table 2 presents mean scores of key measures (i.e., PCL-5, PTGI, YAACQ,
DUDIT) as well as the PTGI subscales for the total sample as well as the subgroups.
Regarding substance misuse, 83 participants (50%) scored at least one on the DDQ,
indicating current alcohol use, and 63 participants (37.7%) scored at least one on the
DUDIT, indicated drug use in their lifetime.
Results of this study supported the hypothesized positive relation between the
PCL-5 and PTGI but not the predicted inverse relation between PTGI and substance
misuse measures, YAACQ and DUDIT. PTGI was, however, positively correlated with
DDQ (r = .43, p = .01) despite not being related with the YAACQ. Table 4 includes
correlation coefficients for all measures.
Trauma Exposure
The most commonly reported worst event type was transportation accident (n =
34, 20.9%), of which 52.9% (n = 18) were directly experienced and 32.4% (n = 11) were
witnessed. Sudden accidental death (n = 24) was the second most commonly reported
worst event, with 45.8% (n = 11) witnessed. The third most frequent worst event was
sexual assault (n = 20, 12.3%); the majority (80%, n = 16) of these instances were
experienced directly. Table 3 depicts the distribution of self-reported worst events
according to the list of LEC event types. Most of the categories were reported at least
once, except for combat or exposure to a war zone; captivity; and serious injury, harm, or
death you caused to someone else. Additionally, the average reported number of years
since the event was 4.7 (SD = 5.3), with a range of 1.2 weeks to 20 years. Additionally,
14

61.7% (n = 103) of participants reported their worst event happening in the last five years, and
time since worst event did not significantly differ between the student and Mturk samples (t(134)
= .17, p = .87). Most participants (n = 150, 89.9%) reported PTSD symptoms below the
recommend PCL-5 cutoff, score of 33, with 89.8% (n =150) of Mturk participants and all student
participants below this score.
Moderation Analyses
We tested our hypothesis that PTGI would moderate the relation between PCL-5 and the
measures of substance misuse, but in the full sample, PTGI was not a moderator of these
relations. However, when we tested these models with only participants who reported any
substance use, both models showed a significant moderating effect of PTGI. Table 5 presents the
contributions of the PCL-5, PTGI, and interactions as predictors of the YAACQ and DUDIT,
among alcohol (n =83) and drug users (n = 63). In predicting both the YAACQ and DUDIT,
there was a positive correlation between PCL-5 and both YAACQ and DUDIT, which differed in
strength based on level of PTGI. The magnitude of the relation between PCL-5 score and the
substance misuse measures was weakest among those with the lowest PTGI scores and strongest
among those with higher PTGI scores.
Discussion
The aims of this study were to understand the relations between posttraumatic growth,
PTSD symptoms, and substance misuse among trauma-exposed young adults. In general, the
experience of posttraumatic growth reported by this sample was akin to that of other young adult
studies (Orejuela-Dávila et al., 2017: M= 2.8, SD= .52; Bianchini et al., 2015: M = 35.23, SD =
21.1; Owens, 2016: M= 74.1, SD= 224.6). Furthermore, this sample’s experience of growth,
including all five domains, was higher than that of McDiarmid et al. (2017), who investigated
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posttraumatic growth in a mixed sample of bereaved and not bereaved undergraduates.
This lends support to the theory that the experience of PTSD symptoms is necessary for
the possibility of PTG to occur and that growth occurs primarily after exposure to
traumatic compared to stressful (e.g., a test, losing a job) events (Tedeschi & Calhoun,
1996; Baker et al., 2008). As this is the first study we know of in the area that utilizes a
mixed sample of crowd-sourcing (i.e., Mturk) and undergraduate participants, it is worth
noting that Mturk participants reported significantly higher experience on all constructs,
except for alcohol consequences, which was higher but not significantly. External factors,
such as student status, may be at play here, and studies that include only undergraduates,
although convenient, may inadvertently limit the assessed range of experiences by
excluding young adults not enrolled in a university and post-graduate young adults.
In accordance with previous research and as hypothesized, PTG and PTSD
symptoms were positive correlated. This finding adds strength to Tedeschi and Calhoun’s
(1996) characterization of growth as stemming from the struggle to integrate traumatic
events into new schemas and finding meaning. This relation is not conclusive, however,
as the experience of PTSD symptoms was subclinical for most participants in the current
study and more severe distress may alter this relation.
Based on limited previous research, the hypothesized relations between
posttraumatic growth and alcohol and drug misuse were not confirmed, but surprisingly,
growth was positively related with drinking consumption. This suggests that among
trauma exposed young adults, drinking consumption does not hinder growth, and they
can even co-occur. However, this finding contradicts previous studies that have found
negative relations between alcohol use and growth (Arpawong et al., 2015; Milam et al.,
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2005; Milam et al., 2004; Stump & Smith, 2008). One potential reason is that these prior studies
assessed the experiences of adolescents (Arpawong et al., 2015; Milam et al., 2005), HIV
positive adults Milam et al., 2004), and homeless women (Stump & Smith, 2008). Additionally,
the studies with adolescents and people living with HIV utilized unofficial modified versions of
the PTGI that were less than the standard 21 questions and included responses that indicated no
change and negative in addition to typical positive changes. Thus, it is not wholly unexpected
that the same relation between alcohol use and PTG did not emerge. Lastly, drinking is often a
social activity, and young adulthood is a developmental period where alcohol use is at its highest
levels. Thus, young adults who are functioning well and are socially connected may report higher
levels of alcohol consumption, and this may not be driven by distress. Thus, drinking occasions
may signal social connectedness, which may reflect young adults’ posttraumatic growth journey.
The most complicated findings from this study were related to the moderation tests.
Contrary to our hypothesis, posttraumatic growth did not moderate the relations between PTSD
symptoms and substance misuse, which we expected based on the limited research that has
indicated an inverse relation between growth and substance misuse (Arpawong et al., 2015;
Milam et al., 2005; Milam et al., 2004; Stump & Smith, 2008). Posttraumatic growth did
function as a moderator among substance using participants but in the opposite direction as we
expected. Had posttraumatic growth functioned as a protective factor, PTSD severity would not
have been positively correlated with substance misuse. However, we found the opposite pattern,
in that the positive relation between PTSD and substance misuse was strongest at the highest
levels of posttraumatic growth. This suggests that substance abuse may be multiply determined
among trauma-exposed young adults, which both PTSD severity and posttraumatic growth
contribute to.
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Limitations
A primary limitation of this study is that it is cross-sectional. Consequently, inferences
about causation are not possible. It is unknown whether participants experienced changes in
substance misuse following trauma exposure and how these potential changes would alter the
relation between posttraumatic growth and substance misuse and, by extension, the moderation
models. The measure of alcohol consumption provides a snapshot of current drinking
consumption, which may have differed if assessed at other points in the recent past.
Consequently, those who were removed from the moderation analyses as alcohol abstainers (i.e.,
did not report alcohol consumption) may have reported drinking at another point in time, but
because of the study’s cross-sectional nature it is unknown how this would have altered the
results. This measure limitation was not a factor in assessing drug use because the DUDIT assess
lifetime drug use, and those who were categorized as drug abstainers have never used drugs.
Overall PTSD symptoms severity was well below the maximum PCL-5 score and mostly below
the clinical significance score. Consequently, PTG at highly extreme PTSD symptoms could not
be assessed either correlational or in the moderation models. A wider range of PTSD symptoms
may yield a different relation between PTSD symptoms and posttraumatic growth and different
moderation results. Additionally, the range of time since the event was broad, and time since
event likely has unforeseen effects on the interactions between PTSD symptoms, PTG, and
substance misuse. Furthermore, the sample consisted of a mix of Mturk and student participants,
and the significantly elevated scores of the Mturk group may have inadvertently altered the
results.
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Future Directions
While this study certainly adds to the understanding of potential posttraumatic
experiences, it is not conclusive, and several veins of research warrant further investigation.
Firstly, a longitudinal design would be able to assess changes in not only substance misuse but
also posttraumatic growth and PTSD symptoms. Utilizing a minimum score on the PCL-5 as a
screener for eligibility would also ensure a higher level of symptoms in the sample so that
relations could be assessed in a sample that better approximates a clinical sample. Additionally,
assessing motivations for substance use could potentially parse apart high substance users to
better understand how some high users are still able to experience significant growth while
others do not. Finally, investigation among various adult age groups would help show if these
results are particular to this cohort or if similar relations emerge among older adults as well.
Potentially, growth is protective in mitigating potentially harmful behavior, such as substance
misuse, for more mature adult for whom responsibilities and consequently consequences of
substance misuse are greater, compared to young adults.
Conclusion
There is still much that is unknown about how posttraumatic growth relates to PTSD
symptoms and substance misuse, but this study sheds a glimmer of light on how these factors
interact as the first to investigate the relations between posttraumatic growth, and alcohol and
drug misuse and to investigate growth as a moderator between PTSD symptoms and substance
misuse. Surprisingly, growth was related with drinking consumption, which may be unique to
young adults. Additionally, posttraumatic growth moderated the relation among substance users,
suggesting that among trauma exposed young adults, growth is not protective in mitigating
substance misuse and that use may have positive effects, such as social connections. Again, these
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results may be unique to young adults, who typically follow different patterns of
substance use than more mature adults. Further research is crucial, to explore these
results among other age groups, and to continue investigating the interactions between
substance misuse and growth among emerging adults, who are at a vulnerable age, as
they transition from adolescences to adulthood.
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Appendix A

Figure 1: PTG as a moderator of the relation between PTSD symptoms and alcohol misuse
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Appendix B

Figure 2: PTG as a moderator of the relation between PTSD symptoms and drug use
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Appendix C
Table 1: Full sample and subgroup demographics
Full sample Student sample
N = 167
N = 57
M (SD)
M (SD)
22.22 (2.37)
19.84 (1.65)

Age (years)

Mturk
N = 110
M (SD)
23.55
(1.52)

n (%)

n (%)

n (%)

Gender
Female
Male
Non-binary

85 (50.9)
81 (48.3)
1 (.6)

43 (75.4)
14 (24.6)
0

42 (38.2)
67 (60.9)
1 (.9)

Race
White/European ancestry
Black/from African ancestry
Southeast Asian
More than one ethnicity
Pacific Islander
American Indian/Alaskan Native
East Asian
Hispanic/Latino
South Asian
Middle Eastern/West Asian

114 (68.3)
30 (18)
5 (3)
5 (3)
4 (2.4)
3 (1.8)
2 (1.2)
2 (1.2)
1 (.6)
1 (.6)

29 (50.9)
21 (36.8)
2 (3.5)
3 (5.3)
0
0
0
1 (1.8)
0
1 (1.8)

85 (77.3)
9 (8.2)
3 (2.7)
2 (1.8)
4 (3.6)
3 (2.7)
2 (1.8)
1 (.9)
1 (.9)
0

49 (29.3)
47 (28.1)
32 (19.2)
13 (7.8)
12 (7.2)
3 (1.8)
1 (.6)
1 (.6)
7 (4.2)

4 (7.0)
27 (47.4)
6 (10.5)
12 (21.1)
1 (1.8)
1 (1.8)
1 (1.8)
0
3 (5.3)

45 (40.9)
20 (18.2)
26 (23.6)
1 (.9)
11 (10)
2 (1.8)
0
1 (.9)
4 (3.6)

59 (35.3)
58 (34.7)
22 (13.2)
20 (12)
7 (4.2)
1 (.6)

32 (56.1)
18 (31.6)
4 (7)
2 (3.5)
1 (1.8)
0

27 (24.5)
40 (36.4)
18 (16.4)
18 (16.4)
6 (5.5
1 (.9)

Religion
Catholic
Protestant
No religion
Non-denominational Christian
Atheist
Jewish
Buddhist
Mormon
Other
Relationship status
In a relationship; not married or living together
Single; not currently in a romantic relationship
In a relationship; living together
Married; living together
Engaged to be married; living together
Married; separated
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Table 1: Continued
Full sample Student sample
N = 167
N = 57
n (%)
n (%)
Sexuality
Straight/heterosexual
Bisexual
Gay
Lesbian

142 (85)
21 (12.6)
3 (1.8)
1 (.6)

49 (86)
7 (12.3)
0
1 (1.8)

90 (84.5)
14 (12.7)
3 (2.7)
0

Student status
Full-time
Part-time
Less than part-time
Not enrolled

82 (49.1)
21 (12.6)
4 (2.4)
60 (35.9)

57 (100)
0
0
0

25 (22.7)
21 (19.1)
4 (3.6)
60 (54.5)

Program
Bachelors (e.g., BS, BA)
High school graduate/GED
Master’s degree (e.g., MA, MS)
Community college/technical degree
Professional degree (e.g., PhD, MD)

109 (64.1)
35 (20.6)
13 (7.6)
10 (5.9)
3 (1.8)

46 (80.7)
8 (14.0)
1 (1.8)
0
1 (1.8)

55 (51.4)
29 (27.1)
12 (11.2)
9 (8.4)
2 (1.9)

—

—

20 (18.2)

23 (13.8)
28 (16.8)
32 (19.2)
26 (15.6)
19 (11.4)
24 (14.5)
14 (8.4)

12 (21.1)
8 (14)
10 (17.5)
6 (10.5)
5 (8.8)
7 (12.3)
8 (14)

11 (10)
20 (18.2)
22 (20)
20 (18.2)
14 (12.7)
17 (15.5)
6 (5.5)

Currently employed1
Household income
Less than $15,000
$15,000 – $29,999
$30,000 – $44,999
$45,000 – $59,999
$60,000 – $74,999
$75,000 – $104,999
Greater than $105,000

1

Mturk
N = 110
n (%)

As SONA participants are full-time students, only Mturk participants were asked about employment
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Table 2: Means and standard deviations of total sample and sub-groups
Full sample
Student Sample
Mturk
M (SD)
M (SD)
M (SD)
PTGIa
52.95 (26.22)
42.07 (24.76)
58.59 (25.51)
(Max: 105)

t-test
t (df)
3.67 (165)**

PCL-5b
(Max: 80)

12.81 (13.11)

7.12 (8.60)

15.75 (14.47)

4.04 (134.35)**

DDQc
(no max)

6.03 (10.02)

3.32 (4.81)

7.36 (11.53)

2.26 (148.22)*

YAACQd
(Max: 48)

7.37 (10.95)

5.50 (7.87)

8.32 (12.01)

.86 (138.26)

DUDITe
(Max: 44)

5.12 (8.50)

3.47 (5.91)

6.75 (9.71)

3.24 (159.85)**

Relating to others
(Max: 35)

17.56 (9.83)

12.74 (8.92)

20.05 (9.37)

4.86 (165)**

New possibilities
(Max: 20)

8.99 (5.82)

6.98 (5.58)

10.04 (5.70)

3.31 (165)**

Personal strength
(Max: 20)

10.49 (5.41)

8.56 (5.41)

11.49 (5.17)

3.42 (165)**

Spiritual change
(Max: 10)

4.44 (3.36)

4.35 (3.03)

4.49 (3.53)

.27 (129.51)

Appreciation for life
(Max: 15)

8.74 (3.92)

7.16 (3.83)

9.56 (3.71)

3.93 (165)**

*

p < .05 **p < .001
a
Posttraumatic Growth Inventory
b
PTSD Symptoms Checklist
c
Daily Drinking Questionnaire
d
Young Adults Alcohol Consequences Questionnaire
e
Drug Use Disorder Identification Test
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Table 3: Life Events Checklist event frequencies
Event
Natural disaster (e.g., flood, hurricane, tornado, earthquake)
Fire or explosion
Transportation accident (e.g., car, boat, train, plane)
Serious accident at work, home, or during recreational activity
Exposure to toxic substance (e.g., dangerous chemicals, radiation)
Physical assault (e.g., being attacked, hit, slapped, kicked, beaten up)
Assault with a weapon (e.g., being shot, stabbed, threatened with a
knife, gun, bomb)
Sexual assault (e.g., rape, attempted rape, made to perform any type of
sexual act through force or threat of harm)
Other unwanted or uncomfortable sexual experience
Life-threatening illness or injury
Severe human suffering
Sudden, violent death (e.g., homicide, suicide)
Sudden accidental death
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n
16
5
34
2
1
15

%
9.8
3.1
20.9
1.2
.6
9.2

10

6.1

20

12.3

1
15
3
17
24

.6
9.2
1.8
10.4
14.7

Appendix F
Table 4: Correlations among key variables
Variable
PTGI PCL-5 DDQ YAACQ DUDIT
PTGIa

-

PCL-5b

.34**

-

DDQc

.20*

.24**

-

YAACQd

.13

.32**

.74**

-

DUDITe

.05

.35**

.50**

.65**

*

p < .05 **p < .01
a
Posttraumatic Growth Inventory
b
PTSD Symptoms Checklist
c
Daily Drinking Questionnaire
d
Young Adults Alcohol Consequences Questionnaire
e
Drug Use Disorder Identification Test
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Appendix G
Table 5: Summary of PTGI as a moderator of PCL-5 and substance misuse
Prediction of Alcohol Consequencesa
β
p
95% CI
Predictor
PCL-5c
.05
.76
[-.29, .39]
d
PTGI
-.02
.09
[-.03, .002]
PCL-5 X PTGI
.006
.04
[.0002, .01]
b
Prediction of Drug Use
β
p
95% CI
Predictor
PCL-5
-.21
.18
[-.52, .1]
PTGI
-.02
.04
[-.04, -.001]
PCL-5 X PTGI
.009
.001
[.0036, .01]
a
Among alcohol users (n = 83)
b
Among drug users (n = 63)
c
PTSD Symptoms Checklist
d
Posttraumatic Growth Inventory
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Low PTGI

Moderate PTGI

High PTGI

4.5
4

YAACQ Score

3.5
3
2.5
2
1.5
1
0.5
0

Low PCL-5

Moderate PCL-5

High PCL-5

Figure 3: Interactions of PTGI as a moderator of the relation between PCL-5 and YAACQ
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Low PTGI

Moderate PTGI

High PTGI

4.5
4
3.5

DUDIT Score

3
2.5
2
1.5
1
0.5
0

Low PCL-5

Moderate PCL-5

High PCL-5

Figure 4: Interactions of PTGI as a moderator of the relation between PCL-5 and DUDIT
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